Inhibition of vasopressin-induced formation of diradylglycerols in vascular smooth muscle cells by incorporation of eicosapentaenoic acid in membrane phospholipids.
Eicosapentaenoic acid and linoleic acid exert antihypertensive effects by an unknown mechanism unrelated to prostanoids, a property which is not shared by arachidonic acid. This study investigated the influence of these three acids on the formation of diradylglycerols and phosphatidic acid, key intracellular messengers involved in the mediation of agonist-induced vascular smooth muscle cell contraction. Rat mesenteric artery vascular smooth muscle cells in culture were pre-incubated for 24 h with eicosapentaenoic acid, linoleic acid or arachidonic acid. After thorough washing the cells were then incubated for 20 min in the presence of arginine vasopressin or vehicle, either immediately or following cell labelling with 32P-orthophosphate. The fatty acid composition of cell lipids was determined by gas chromatography after transesterification in the presence of boron trifluoride and methanol. Diradylglycerols and 32P-phosphatidic acid were purified from cell lipid extracts by thin-layer chromatography and diradylglycerols were analysed. Incubation of vascular smooth muscle cells with eicosapentaenoic acid, linoleic acid or arachidonic acid resulted in the incorporation of these fatty acids at the sn-2 position of membrane phospholipids, mainly phosphatidylcholine and phosphatidylethanolamine. Eicosapentaenoic acid treatment was associated with a reduction, and linoleic acid treatment with an increase in the relative proportions of arachidonic acid found in cell phospholipids. Arginine vasopressin stimulated the formation of both diradylglycerols and 32P-phosphatidic acid. The arginine vasopressin-induced stimulation of diradylglycerols accumulation was almost completely abolished in eicosapentaenoic acid-treated cells, whereas it was not modified by linoleic acid or by arachidonic acid treatment. The arginine vasopressin-stimulated formation of 32P-phosphatidic acid was significantly inhibited by linoleic acid treatment but was not influenced by eicosapentaenoic acid or arachidonic acid treatment. The incorporation of eicosapentaenoic acid or linoleic acid at the sn-2 position of membrane phospholipids leads to an inhibition of arginine vasopressin-induced formation of diradylglycerols or phosphatidic acid, respectively, in rat mesenteric artery vascular smooth muscle cells in culture. These properties may contribute to the antihypertensive effects in these fatty acids in vitro.